Eradicating Diseases Through Vaccination

Perhaps the greatest success story in public health is the reduction of
infectious diseases through the use of vaccines. Immunizations have
eradicated smallpox from the globe and led to the near elimination of wild
poliovirus. Vaccines have reduced preventable infectious diseases to an
all-time low, and now few Americans experience the devastating effects of
meades, pertussis, and other illnesses. Vaccines are among the very best
protections we have against infectious diseases.
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Copiesof theabove plan areavailablefrom
Nationa Center for Infectious Diseases
Centersfor Disease Control and Prevention
Mailstop C-14
1600 Clifton Road, NE
Atlanta, GA 30333
www.cdc.gov/ncidod




MORE INFORMATION

INTRODUCTION

Where To Find Additional Information

Website for the compl ete plan, Preventing Emerging
Infectious Diseases. A Strategy for the 21st Century:
www.cdc.gov/ncidod/emer gplan

Websitefor information oninfectiousdiseases:
www.cdc.gov/ncidod/diseases

Nationa Immunization Program (N1P) home page:
www.cdc.gov/nip

Nationa Vaccine Program Office (NV PO) home page:
www.cdc.gov/od/nvpo

Websitefor influenzavaccineinformetion:
www.cdc.gov/ncidod/diseases/flu/fluvac.htm

Websitefor information on hepatitis:
www.cdc.gov/ncidod/diseaseshepatitis

Voice Fax for CDC (receiveinformation on various diseases
by voice message or printed fact sheets):
1-888-CDC-FAXX (1-888-232-3299)

nfectious diseases can cause suffering and death to anyone

regardless of age, gender, lifestyle, ethnic background, and

S0cioeconomic status; moreover, they impose an enormous
financia burden on society. Because we do not know what new
diseases will emerge, we must always be prepared for the
unexpected. The Centersfor Disease Control and Prevention (CDC)
has recently released a plan, Preventing Emerging Infectious
Diseases: A Strategy for the 21st Century, which describes steps
that we can taketo movetoward therealization of CDC' svision of
aworld in which all peoplejoin in acommon effort to address
today’ semerginginfectiousdiseasesand prevent those of tomorrow.

The national emerging infectious disease plan encompassesnine
specific categories of emerging infectious disease problemsand
groups of peoplewho are most at risk: antimicrobial resistance;
foodborne and waterborne diseases; vectorborne and zoonotic
diseases; diseasestransmitted through blood transfusions or blood
products; chronic diseases caused by infectious agents; vaccine
development and use; diseases of people with impaired host
defenses; diseasesof pregnant women and newborns; and diseases
of travelers, immigrants, and refugees. Thisbooklet focusesonthe
public hedth activitiesof the Nationa Center for I nfectious Diseases
(NCID) that address vaccine development and use.

Public health activitiesfor the ninetarget areas are organized under
four broad, intersecting goals: surveillance and response, applied
research, infrastructure and training, and prevention and control.
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CDC RESPONDS

DISEASE PREVENTION

Thegoal of surveillance and responseisto detect, investigate, and
monitor emerging pathogens, the diseasesthey cause, and thefactors
influencing their emergence, and to addressthese problemsasthey
areidentified. For gpplied research, thegoal istointegratelaboratory
science and epidemiol ogy to better understand and optimize public
hedlth practicesfor the prevention and control of emerging infectious
diseases. Thegod of infrastructureand training isto strengthen the
underlying foundation of public health surveillance, research, and
programs by supporting the planning, delivery, and eval uation of
public hedlth activitiesand practices. Findly, thegoa of prevention
and control isto ensure prompt implementation of preventionand
control strategies and enhance communi cation of public health
information about emerging infectiousdiseases.

The Centers for Disease Control
and Prevention Responds

The CDC' sNational Center for Infectious Diseases (NCID) has
developed specific public hedlth activitiesthat addressninetarget
areas. Many of the activitiesbuild on existing effortsor areinthe
planning stages. Othersrepresent new efforts. Theseactivitiesare
described inindividual bookletsfor eachtarget area.

Goal 1V: Prevention and Control

Inpartnershipwithinternational organizations, governments, and
public and private partners, eradicate polio.

Expand existing mechanismsfor ensuring vaccine safety and
efficacy. Thismay involve ensuring an adequate cold chain,
devel oping heat-stable vaccines, and testing new adjuvants.

Work with public and private partnersto optimize vaccination
strategies by devel oping guidelines and implementing pilot
Sudies.




Employ sate-of-the-art technol ogiestoidentify microbia antigens
that dicitimmuneresponsesin humans. Usethisinformationto
create new vaccinesand diagnostic tests.

Conduct field eval uationsof new vaccinesto evauatether ssfety,
immunogenicity, and efficacy.

Evduatethepotentid roleof vaccinesinresponding to ddiberate
rel eases of microorganismsby bioterrorists.

Goal I11: Infrastructureand Training

Establish laboratory networksfor the diagnosisand molecular
epidemiol ogic study of vaccine-preventablediseases.

Establish contingency plansfor epidemicsof vaccine-preventable
diseases, including an influenzapandemic.

Establish field sites for clinical trias of vaccines and other
interventions.

accinationisone of themost cost-effective public hedth

tools for disease prevention. Because of vaccination,

childhood diseases such asdiphtheria, tetanus, measles,
mumps, rubella, andHaemophilusinfluenzaetypeb (Hib) meningitis
havebeenvirtudly diminatedin the United States. Instead of tregting
anillness, vaccinesprevent anindividua from contracting thedisesse
and becomingill. In addition, theinduction of herd immunity—the
prevention or reduction of thecirculation of an infectious pathogen
duetothelack of susceptibleindividuasinacommunity
withahighvaccination rate—reducestherisk of infection
for thosewho are not vaccinated. Vaccinesallow usto
control, prevent, and in some cases, eliminate diseases
onceseen asintractablescourges. A global vaccination
program has eradicated smallpox, and polio has been
eliminated from the Americas and targeted for
worldwideeradication. CDC played aprominentrole

inboth these campaigns. Polio survivor

The childhood vaccine most recently licensed in the United States,
pneumococcal conjugate vaccine, was added to theimmunization
seriesin 2000. Thisvaccinewill prevent pneumococcal diseaseand
may also reduce the number of ear infections caused by
Sireptococcus pneumoniae. A vaccine against Lymediseasewas
licensedin 1999 for usein adultsand iscurrently being eval uated for
usein children. Other vaccines currently being evaluated include
meningococcal conjugate vaccine and alive, attenuated influenza
vaccine.



CDC ACTIVITIES

CDC ACTIVITIES

Theimportanceof maintaining high ratesof vaccinationwasillusirated
by an epidemic of diphtheriaintheformer Soviet Unionintheearly
1990s, after immunization ratesdeclined, and anincreaseinmeades
casesin the United Statesin the 1980s, before booster shotswere
incorporated into childhood immunization protocols.

IN1999, the Globd Alliancefor Vaccinesand Immunization (GAVI)
wasformed to i ntroduce specific vaccinesto countrieswhere they
arenot currently in use. However, no effective vaccine existsfor
many new or reemerging diseases, such astuberculosis, AIDS,
dengue, hepatitisC, and malaria. CDC isworking with many other
partnersto devel op new vaccines; toidentify populationsmostin
need of vaccination; toimprovevaccination srategies, andto evauate
theimmunogenicity, efficacy, and safety of new vaccines. Tohelp
develop new vaccines, scientistsat NCID are studying people’s
immuneresponsesand themicrobia antigensthat dicit them.

NCID Activities for Addressing Vaccine
Development and Use

In collaboration with many privateand public partners, NCID plans
to takethefollowing public health actionsto address theissues of
vaccinedevel opment and use.

Goal I: Surveillanceand Response

Enhance surveillancefor vaccine-preventable diseasesand use
these data to monitor vaccination strategies and target
interventions.

Develop molecular and immunol ogic toolsfor thesurveillance
of microbesthat cause vaccine-preventable diseases. These
toolswill beused to track microbial variantsand distinguish
them fromvaccinestrains.

Expand existing mechani sms used to monitor vaccine safety.
Theseeffortswill include collecting dataon vaccinefailuresand
the adverse effects of vaccination.

Goal I1: Applied Resear ch

Investigate naturally acquired protective human immune
responsesto diseases|ike malariaand hepatitis C and usethe
research resultsto create vaccines.

I dentify improved methodsfor the eval uation of vaccinesunder
development.
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